Objective We hypothesized that non-invasive positive pressure ventilation (NPPV) 
Introduction
Acute asthma attack is a major cause of emergency room visits, focusing attention on methods to improve the treatment of it in critically ill patients (1, 2) . Such patients have exaggerated bronchial responsiveness in the setting of hypoxia, hypercapnia, and acute respiratory acidosis, which can result in cardiopulmonary decompensation and asthma death (1) (2) (3) (4) . Despite the recommendation of inhaled β2-agonist therapy as initial therapy for acute asthma according to the GINA guidelines (5) , approximately 30% of patients who receive such therapy exhibit insufficient effects with it (6) . There are several possible explanations for the insufficient effects of inhaled β2-agonist therapy in such patients, including reduced responsiveness of β2-adrenergic receptors in airways with aging (7) , and β2-adrenergic receptor dysfunction has been documented in in vitro studies of tissue obtained from patients with severe asthma (8) . In addition, a number of polymorphic forms of the β2-adrenergic receptor have been described (9) , and rebound hyper-responsiveness (10) as well as worsening of severity (11) are known to be adverse effects of inhaled β2-agonist, suggesting limitations to the usefulness of inhaled β2-agonist therapy. (12, 13) . (14) (15) (16) , acute cardiogenic pulmonary edema (17) (18) (19) , hypoxemic respiratory failure (20) (21) (22) , immunocompromised patients (23), and as an adjunct to weaning in patients with . Meduri et al (27) (12, 13, 31 
Non-invasive positive pressure ventilation (NPPV) has been applied in a wide variety of clinical settings

Prospective, randomized, controlled trials have shown that this technique is efficacious in acute exacerbation of chronic obstructive pulmonary disease (COPD)
Subjects and Methods
Subjects
Intervention
The study design is shown in Fig. 1 In addition, whether to add other treatments for asthma 
F i g u r e 1 . De s i g n o f s t u d y a f t e r r a n d o m a l l o c a t i o n wi t h t h e p a t i e n t s d i v i d e d i n t o t h r e e g r o u p s : h i g h p r e s s u r e ( NP P V-H) g r o u p , l o w p r e s s u r e ( NP P V-L ) g r o u p , o r c o n t r o l g r o u p .
Statistical analysis
Examination of categorical variables was performed using chi-square analysis. Examination of continuous variables was performed using one-way analysis of variance (ANOVA). For the following variables, repeated-measures ANOVA was used to assess changes from the baseline among the NPPV groups and control group, and changes from the baseline for all time points within each group: per-
F i g u r e 2 . F l o w c h a r t o f t h e s t u d y i n wh i c h 4 9 p a t i e n t s wi t h a c u t e a s t h ma we r e r e c r u i t e d . F i n a l l y , a t o t a l o f 4 4 p a t i e n t s f u l f i l l e d t h e i n c l u s i o n c r i t e r i a .
Results
Of the 49 patients who were initially screened for inclusion in the study, a total of 44 patients were included in the NPPV and control groups. Figure 2 shows the patient flow chart for the study . Among a total of 44 eligible patients, 30 T a b l e 1 . B a s e l i n e Ch a r a c t e r i s t i c s o f P a t i e n t (Fig. 4) . T a b l e 2 . Ch a n g e s i n I n s p i r a t o r y a n d E x p i r a t o r y Ai r wa y P r e s s u r Barach and Swenson (38) found that CPAP (7 cmH2O) 
Both wheezing and accessory muscle use were significantly decreased in the NPPV groups. The mean change over time in wheezing was significantly larger in the NPPV-H and -L groups than in the control group (p=0.049 and p= 0.006, respectively). At twenty minutes after intervention, improvements in the wheezing in the NPPV-H group, NPPV-L group, and control group were 6.7±3.5, 5.6±6.3,
F i g u r e 3 . Ch a n g e s o f F E V1 a l o n g wi t h t h e t i me c o u r s e ( me a n 1 S D) . Va l u e s we r e c o mp a r e d t o t h o s e o f t h e c o n t r o l g r o u p u s i n g r e p e a t e d -me a s u r e s a n a l y s i s o f v a r i a n c e wi t h Du n n e t ' s t e s t . T h e r e wa s a s i g n i f i c a n t d i f f e r e n c e b e t we e n NP P V-H a n d c o n t r o l g r o u p ( * : p = 0 . 0 0 9 ) . NP P V-H: Hi g h p r e ss u r e g r o u p , NP P V-L : L o w p r e s s u r e g r o u p .
F i g u r e 4 . Ch a n g e s i n t h e B o r g s c a l e a l o n g wi t h t h e t i me c o u r s e ( me a n 1 S D) . Va l u e s we r e c o mp a r e d t o t h o s e o f t h e c o n t r o l g r o u p u s i n g r e p e a t e d -me a s u r e s a n a l y s i s o f v a r i a n c e wi t h Du n n e t ' s t e s t . T h e r e we r e s i g n i f i c a n t d i f f e r e n c e s b e t we e n NP P V-L a n d c o n t r o l g r o u p (
